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ABSTRACT 



An incoming call notification apparatus which is capable of 
notifying an operator of a called terminal of an incoming call 
received when the terminal was not capable of answering an 
incoming call. When a terminal calls another terminal which 
is in use or in communication with still another terminal, an 
incoming call information storage apparatus stores incoming 
call information of the incoming call. When the called 
terminal becomes capable of accepting a call, a call setup 
message transmission apparatus reads out the stored incom- 
ing call information, produces a call setup message contain- 
ing the incoming caU information, and then transmits the call 
setup message to the called terminal A disconnect apparatus 
executes incoming call abortion processing after completion 
of a calling (ALERT) sequence carried out in response to the 
call setup message during the incoming call processing. 

16 Claims, 15 Drawing Sheets 
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INCOMING CALL NOTIFICATION 
APPARATUS 

BACKGROUND OF THE INVENTION ^ 

1. Field of the Invention 

The present invention relates to an incoming call notifi- 
cation apparatus, and more particularly to an incoming call 
notification apparatus which makes it possible to notify a 
called terminal of an incoming call received when the lo 
terminal is in a call-not-acceptable state e.g. due to com- 
munication with another party. 

2. Description of the Related Art 

Conventionally, if a call is made to a mobile terminal but 
not answered, the call originator's subscriber niunber or the is 
like is displayed on a display of the mobile terminal for 
incoming call notification, and at the same time the nimiber 
is stored in a memory of the mobile terminal. This enables 
the operator of the mobile terminal to be informed of the 
receipt of the incoming call and call back to the call 20 
originator based on the information. 

Conventionally, however, the incoming call notification is 
available only when the called mobile terminal is capable of 
receiving a call and at the same not in use for 
communication, whereas the notification is not available 25 
when the terminal is in use for communication or when the 
power of the terminal is in the OFF state or the terminal is 
outside a service area therefor. That is, when the called 
mobile terminal is incapable of accepting a call e.g. due to 
communication with another party, it is impossible to notify 30 
the mobile terminal of receipt of the call, and hence the 
operator of the terminal cannot be informed of receipt of the 
call. 

SUMMARY OF THE INVENTION 35 

It is an object of the invention to provide an incoming call 
notification apparatus which is capable of notifying an 
operator of a called terminal of receipt of an incoming call 
even if the incoming call is received when the called 
terminal is in a call-not-acceptable state. 40 

To attain the above object, the present invention provides 
an incoming call notification apparatus provided within an 
exchange for tise in a telephone system which performs 
communication via the exchange, comprising incoming call 
information storage means for storing incoming call infor- 45 
mation of an incoming call received when a called terminal 
is in a call -not-acceptable state, caU setup message trans- 
mission means for reading out the incoming call information 
stored in the incoming call information storage means, 
producing a call setup message containing the incoming call so 
information read out, and transmitting the call setup mes- 
sage to the called terminal, when the called terminal has 
changed from the call-not-acceptable state to a call- 
acceptable state, and disconnect means for carrying out 
incoming call abortion processing after execution of calling, ss 

The above and other objects, features and advantages of 
the present invention will become apparent from the fol- 
lowing description when taken in conjunction with the 
accompanying drawings which illustrate preferred embodi- 
ments of ihG present invention by way of example. 60 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a conceptual representation of construction of 
the present invention; 

FIG. 2 is a diagram showing construction of a telephone 65 
system incorporating an incoming call notification apparatus 
according to a first embodiment of the present invention; 
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FIG. 3 is a block diagram schematically showing internal 
constructions of a control apparatus and a storage apparatus 
provided in a private branch exchange appearing in FIG. 2; 

FIG. 4 is a diagram showing an example of contents 
stored in a terminal status storage table; 

FIG. 5 is a diagram showing an example of contents 
stored an incoming call information storage table; 

FIG. 6 is a sequence diagram showing a process for 
storing incoming call information of an incoming call, 
according to the first embodiment; 

FIG. 7 is a sequence diagram showing a first half of a 
process for pseudo calling notification and pseudo caUing 
tone notification, according to the first embodiment; 

FIG. 8 is a sequence diagram showing a second half of the 
process for pseudo calling notification and pseudo calling 
tone notification, according to the first embodiment; 

FIG. 9(A) is a diagram showing a format of a call setup 
(SET UP) message having entry of a value representative of 
a ringing/vibration-OfiF signal; 

no. 9(B) is a diagram showing a format of the call setup 
(SET UP) message having entry of a value representative of 
a ringing/vibration-on signal; 

FIG. 10 is a sequence diagram showing a process for 
calling back to a call originator based on the pseudo calling 
notification, according to the first embodiment; 

FIG. 11 is a sequence diagram showing operations per- 
formed by a private branch exchange of an incoming call 
notification apparatus according to a second embodiment of 
the present invention when the power of a mobile terminal 
is in the OFF state; 

FIG. 12 is a sequence diagram showing operations per- 
formed by the private branch exchange immediately after 
the power of the mobile terminal is turned on; 

FIG. 13 is a block diagram schematically showing an 
internal construction of a private branch exchange of ah 
incoming call notification apparatus according to a third 
embodiment of the present invention; 

FIG. 14 is a diagram showing an example of contents 
stored in an incoming call receipt time storage table; and 

FIG. 15 is a sequence diagram showing a process for 
calling back to a call originator, according to the third 
embodiment. 

DESCRIPnON OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention will be 
described below with reference to accompanying drawings. 

Referring first to FIG. 1, description is made of the 
principles and construction of an incoming call notification 
apparatus according to a first embodiment of the invention. 
The incoming call notification apparatus includes incoming 
call information storage means 12ba, call setup message j 
transmission means Hda, and disconnect means Hdb, The '\ 
incoming call information storage means 12ba stores infor- 1! 
mation of an incoming call which an exchange lOa receives 
when a called terminal 20a is incapable of accepting a call. 
The call setup message transmission means llda reads out 
incoming call information associated with the terminal 20a 
stored in the incoming call information storage means 12^^ 
when the called terminal 20a has changed from a caU-not- 
acceptable state to a call-acceptable state, and then produces 
a call setup message containing the incoming call informa- 
tion read out, to transmit the same to the called terminal 20a. 
The disconnect means VLdb executes incoming call abortion 



08/20/2003, EAST Version: 1.04.0000 



us 6,553 

3 

processing after completion of a calling (ALERT) sequence 
in a call setup process accompanying the transmission of the 
call setup message. 

Between the exchange 10a constructed as above and the 
terminal 20a, incoming and outgoing call processes are 5 
executed according to conventional standard recommenda- 
tions. For instance, in an incoming call process, series of 
sequences including call setup (SET UP), call setup accep- 
tance (CALL PROC), additional information authentication 
request (INFO), additional information authentication 
response (INFO), calling (ALERT), etc. are carried out. In 
the call setup (SET UP) sequence, a call setup message 
containing a call originator's subscriber number is delivered 
to the called terminal 20a. 

Now, let it be assumed that a terminal 45 calls the called 
terminal 20a during communication between the terminal 
20a and a terminal 41. In this case, since the called terminal 
20a is incapable of accepting a call, the incommg call 
information storage means 126a within the exchange 10a 
stores information of the incoming call (including at least 
the call originator's subscriber number). 

When the terminal 20a changes from a call-not- 
acceptable state to a call-acceptable state, the call setup 
message transmission means Hda reads out the incoming 
call information associated with the terminal 20a stored in ^5 
the incoming call information storage means 12ba, and then 
produces a call setup message containing the incoming call 
information read out, to transmit the same to the terminal 
20a. That is, the call setup message transmission means 
llda transmits the call setup message to carry out pseudo 
incoming call processing, while the terminal 20a, notified of 
receipt of the call as usual, displays the incoming call 
notification and at the same time stores the incoming call 
information in a memory thereof. 

After completion of the calling (ALERT) sequence in the 35 
incoming call process accompanying the transmission of the 
call setup message, the disconnect means Hdb executes 
incoming call abortion processing. In short, since the present 
call delivered by the call setup message transmission means 
llda is a pseudo one which does not require call ^ 
establi^ment, the abortion processing is carried out 

Although the above description is made of a case in which 
the called terminal 20a was incapable of accepting a call due 
to communication with the terminal 41a, the operator of the 
terminal 20a is also notified of an incoming call which was 45 
received by the exchange 10a when the terminal 20a was 
incapable of receiving a call due to the OFF state of its 
power or due to location of the terminal 20a outside a 
service area therefor, immediately after the terminal 20a has 
changed fiom such a call-not- acceptable state to a call- 50 
acceptable state. 

Further, since this incoming call notification can be per- 
formed through the sequences of conventional operations for 
the incoming call process, it is not required to change the 
construction of conventional terminals when the present 55 
invention is applied to a telephone system using them. 

Next, the first embodiment of the present invention wiU be 
described in further detail with reference to FIG. 2. In the 
first embodiment described below, a private branch 
exchange 10 in FIG. 2 corresponds to the exchange 10a in 60 
FIG. 1, and similarly, a mobile terminal 20 in FIG. 2 to the 
called terminal 20a, a multi-function telephone set 41 in 
FIG. 2 to the terminal 41a, an incoming call information 
storage table 12b in FIG. 3 to the incoming call information 
storage means 12ba, and a pseudo incoming call control 65 
section lid in FIG. 3 to the call setup message transmission 
means 11^^ and the disconnect means Hdb. 
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FIG. 2 shows the construction of a telephone system 
incorporating the incoming call notification apparattis 
according to the first embodiment. 

The private branch exchange 10 is an exchange which 
performs line switching between various terminal appara- 
tuss employed by a facility provided e.g. within an office 
building. Connected to the private branch exchange 10 are 
not only a fixed communication network but also a mobile 
communication network. The private branch exchange 10 
includes a control apparatus U and a storage apparatus 12, 
which will be described in detail hereinafter with reference 
to FIG. 3. 

A base station 30 having a base station area 31 as a radio 
service area is connected to the private branch exchange 10 
for radio commimication with mobile terminals whose loca- 
tions are registered with the exchange 10. The mobile 
terminal 20 is a terminal having its location registered with 
the private branch exchange 10 for radio communication 
with the base station 30. The mtilti-fiinction telephone set 41 
and other multi-function telephone sets 42 and 43 are 
telephones for use in the fixed communication network 
managed by the exchange 10. A clock 50 informs the 
exchange 10 of the present time of day. 

A PBX trunk 60 is an interface apparatus for connection 
between a public fixed communication network 70 and the 
private branch exchange 10. APHS Interface Unit (PIU) 90 
operates as a communication interface between a public 
mobile communication network 80 and the private branch 
exchange 10. 

FIG. 3 shows the internal constructions of the control 
apparatus 11 and the storage apparatus 12 provided in the 
private branch exchange 10. In the control apparatus U, a 
central control unit 11a controls the overall operation of the 
private branch exchange 10. A terminal status management 
control section 116 manages the status of each of all termi- 
nals connected to the private branch exchange 10. An 
incoming call control section He carries out an incoming 
call processs when a call to a terminal connected to the 
exchange 10 is received. A pseudo incoming call control 
section lid controls a pseudo incoming call defivered to a 
mobile terminal. A pseudo calling tone control section He 
carries out ringingMbration control accompanying a pseudo 
incoming call. An outgoing call control section 11/ controls 
a call setup sequence. A location registration control section 
llg controls processing for location registration concerning 
each mobile terminal connected to the exchange 10. 

In the storage apparatus 12, a terminal status storage table 
12a stores the status (call-acceptable, call-not-acceptable, 
power off, out-of-area, etc.) of each of the mobile terminals 
connected to the private branch exchange 10. FIG. 4 shows 
an example of contents stored the terminal status storage 
table 12a. 

The incoming call information storage table 126 stores 
incoming call information (call originator's subscriber 
number) of an incoming call generated when a mobile 
terminal is incapable of accepting a call. FIG. 5 shows an 
example of contents stored in the incoming call information 
storage table 126. The illustrated table stores three incoming 
call information items (three call originators' subscriber 
numbers) in a circulating manner for each mobile terminal 
(the number of records provided for each mobile terminal in 
the table held by the exchange is equal to the maximum 
number of records of a corresponding table stored in the 
mobile terminal). 

FIG. 6 shows a process for storing incoming call infor- 
mation of an incoming call, according to the first embodi- 
ment. 
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In this example, description will be naade of a case in ringingA^ib ration -off signal entered in the call setup 

which when the mobile terminal 20 is during communica- message, but writes the incoming call information (* 2000) 

tion or in use (SI), the multi-function telephone set 41 in its memory, 

(telephone number 2000) calls the terminal 20 (S2). In FIG. since this incoming call is a pseudo one, the pseudo 

6, the mobile terminal 20 is simply represented as "MOBILE 5 incoming call control section lid notifies the mobile terminal 

TERMINAL", and the multi-function telephone set 41 as 20 of disconnection (DISC) to carry out incoming call 

"CALL ORIGINATOR'S TERMINAL". abortion processing immediately after receipt of an alert 

When the private branch exchange 10 receives the call to (ALERT) from the terminal 20 (S16), 

the mobile terminal 20 made by the multi-function telephone Referring to FIG. 8, once the whole incoming call infor- 

sct (calling party^s terminal) 41, the incoming call control lO ^^^j^j^ associated with the mobile terminal 20 which is 

section He searches the terminal status storage table 12a stored in the incoming call information storage table 12b is 

storing status information of the called mobile terminal 20, transmitted to the terminal 20 through the pseudo incoming 

to determine whether or not the mobile terminal 20 is in a call processing (SIT), it is deleted from the table 12i> (S18). 

call-acceptable state (S3) Id the present case, since the Next, the pseudo calling tone control section He sends the 

termmal 20 is mcapable of acceptmg a call due to a)mmu- 15 ^^^^ ^ ^^^^ notification to the mobHe terminal 20 

nication with another party, the multi-function telephone set (s\9^ 

41 is notified that the terminal 20 is in a "call-not- ^ ^' 

acceptable" state (SS) More speafically, the pseudo calimg tone control section 

, . - It ^1 ^ t J ^ lie writes the value "1000001" representative of the 

The pseudo incommg call control section ud puts a • • jl -u i • *u « • i • f *• i 

. * . 1, _i • J* *• cr t r 90 rmgingA^ibration-on signal in the signal information ele- 

pseudo mcommg call mark * indicative of falseness of a c^t ii ^ * 

^ . . 11 u J? *u c * J- V f *u 11 mcnt field 101 of the call setup message, and then transmits 

pseudo mcommg call before the first digit of the call ^, „ ^ /oT-rrTTm * *u u-i * • i '^n 

. . ^ , u M L /^nr,n\ tn. *u the Call setup (SET UP) message to the mobile termmal 20, 

ongmator s subscriber number (2000) (SQ. Then, the u u *u f *• ^ 4U a 

. * . „ , , ^ ^ - • 11 whereby another sequence of operations for the pseudo 

mconung call control section 11c stores the incoming call . „ \ .'^j ^ . ^ ^. , 

• r 5 /* -krtftrtx r.L • • 11 • • • mcoming call processmg are carried out between the pseudo 

mformauon (; 2000) of he mcoming call m the mcoming ^^^^ ^^^^^^^ ^^^^ ^^^^^^ 20 (S20). 

call mformation storage table 12^ (ST). ^^^.^^ ^^^^^^ ^0 carries out ringing^ibration in 

FIGS. T and 8 shows a process for pseudo calUng noti- response to the ringing/vibration^n signal written in the call 

fication and pseudo calling tone notification, according to ^^^p message. However, since this incoming call is a 

the first embodiment. FIG. T shows the fiist half of the ^^^^^ ^^^^ ^^^^^ ^^^^^ ^one control section lie 

sequence, while FIG. 8 shows the second half of the same. ^^^^^^ t^e mobfle terminal 20 of disconnection (DISC) 

Now, let it be assumed tiiat the communication is over and vvhen a predetermined time period (e.g. one second) has 

that the mobile terminal 20 is capable of accepting an elapsed after receipt of an alert therefrom (S21). 

incoming call. Hie terminal status management control ^ ^^^^^ ^^^-^ ^ ^^^^^^ ^^^^^ 

section m stores the status mformation of the mobile ^^^^ 20 that an incoming caE was received when the 

termmal 20 as "caU-acccptable in a field of the tennmal 35 tenniDal 20 was in use. 

status storage table 12^1 associated with the terminal 20. . r ti- t_ 1 . n 

. . „ . J FIG. 10 shows a process for calhng back to the call 

Hie pseudo mcoming call control section Ud monitors ^^^^^ notification, accord- 

the tennmal status storage table Ua peiic^icaUy so as to . embodiment. 

check whether or not the mobile termmal 20 is capable of ^ ^ , , . , . t 

accepting a call (Sll). When the mobile terminal 20 is 40 . ^he operator of tiie mobile termmal 20 notified of the 

capable of accepting a caU, the pseudo incoming caU control incoming call received when the termmal 20 was m use 

section lid searches the incoming call information storage depresses a search button provided on the terminal 20, 

table Ub to determine whether or not an incoming caU was "^^^'^^y ongmator s subscriber number stored in the 

made when the terminal 20 was not capable of accepting a °^«°^o^y ^J^e terminal 20 is displayed on a display of the 

caU (S12). If the incoming call information (* 2000) asso- ,5 20 Further, by depr^ing a caU button, the incom- 

ciated witii the mobile terminal 20 is stored in tiie incoming mformation (* 2000) stored m the memory is 

call information storage table 12ft, the pseudo incoming call inserted mto the call setup message and delivered to the 

control section Ud reads out the information and sends a P"^^^^ ^^^^^^^ exdiange 10 (S31). 

pseudo incoming call to the terminal 20 (S14). The outgoing call control section 11/ of tiie private branch 

More spedficaUy, a value "1001111" representative of a 50 exchange 10 extracts the incoming call information (* 2000) 

ringing/vibration-Off signal is written in a "signal informa- ^all setup message sent from the mobQe termmal 

tion element" field 101 of a call semp (SET UP) message ^0, removes the pseudo incoming caU mark to obtain the 

shown in FIG. 9(A). A value representative of a ringing/ ^=^11 originator's subscriber number (2000) alone (S32, S33) 

vibration-on signal is represented by "1000001" as shown in °°tify the mobile termmal 20 of caU setup acceptance 

FIG. 9(B). AringingA^ibration-on signal instructs generation 55 (^)* outgomg call control section U/executes a 

of a calting (SET UP) tone notifying a terminal operator of sequence of operations for tiie caU setup processmg (S35 to 

receipt of a call. Some apparatuss use vibration instead of a S3T), which establishes commumcation between the mobile 

calHng tone. Further, the incoming call information (* teraamal 20 and the multi-function telephone set (call ongi- 

2000), not shown in FIGS. 9(A) and 9(B), is also inserted in °ator's termmal) 41 havmg the call originator's subscnber 

the call setup message. 60 ^^^^^ (2000). 

Referring again to FIG. T, tiie call setup (SET UP) Although the ringingA^ibration is carried out over a pre- 

message is thus transmitted to the mobile terminal 20 from determined time period at the step S21 in FIG. 8, tiiis is not 

tiie pseudo incoming call control section lid, whereby a limitative, but the ringing/vibration may be inhibited, 

sequence of operations for pseudo incoming call processing Next, a second embodiment of the present invention will 

are carried out between the pseudo incoming call control 65 be described. The second embodiment has basically the 

section Ud and the mobile terminal 20 (S15). The mobile same construction as that of the first embodiment. Therefore, 

terminal 20 makes no ringingA^ibration in response to the detailed description of the construction will be omitted. 
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In the second embodiment, a private branch exchange 10 
performs further operations in addition to those performed 
by the exchange 10 according to the first embodiment. 

FIG. 11 shows a sequence of operations performed by the 
private branch exchange 10 of the second embodiment. In 
the FIG. 11 sequence, information of a call originator's 
subscriber number is stored. 

. Now, let it be assumed that the power of a mobile terminal 
20 is in the OFF state. 

When a multi-function telephone set (call originator's 
terminal) 41 makes a call to the mobile terminal 20 (S41), 
an incoming call control section 11c of the private branch 
exchange 10 searches for a field of a terminal status storage 
table 12a associated with the mobile terminal 20 to check on 
the present status of the terminal 20. If "call-acceptable** is 
written in this field of the table 12^^ the incoming call 
control section 11c sends a call setup message to the mobile 
terminal 20 and waits for an answer from the terminal 20 
(S42, S43). If there is no answer from the terminal 20, the 
incoming call control section 11c judges that the power of 
the terminal 20 is in the OFF state or that the terminal 20 is 
outside a service area therefor. Then, the incoming call 
control section He writes "power off or out-of-area" in the 
field of the terminal status storage table 12a associated with 
the terminal 20, and notifies the multi-function telephone set 
41 of the present status of the terminal 20 as "power off or 
oul-of-area"(S44, S45). 

Next, the incoming call control section 11c adds a pseudo 
incoming call mark to the call originator *s subscriber 
number 2000 to produce incoming call information (S46), 
and stores the information in an incoming call information 
storage table 12^, 

FIG. 12 shows a sequence of operations performed by the 
private branch exchange 10 when the power of the mobile 
terminal 20 is turned on after execution of the FIG. 11 
process. 

When the power of the mobile terminal 20 is turned on, 
the terminal 20 transmits a location registration request 
(SET UP) to a location registration control section 11^ of the 
private branch exchange 10, whereby a sequence of opera- 
tions for location registration processing are carried out 
between the terminal 20 and the exchange 10 (S51). 

When the location registration control section Hg is 
notified of completion of releas6(REL COMP), "call- 
acceptable** is written in the field of the terminal status 
storage table 12a associated with the terminal 20 (S52). 

Thereafter, sequences of processing operations identical 
with those shown in FIGS. 7, 8, and 10 according to the first 
embodiment are executed. 

Thus, a pseudo incoming call is dehvered to the mobile 
terminal 20, and incoming call information is displayed on 
a display of the terminal 20. Therefore, the operator of the 
terminal 20 is informed, immediately after the power is 
turned on, that the incoming call was received when the 
power was in the OFF state. 

Also, even when an incoming call was received when the 
mobile terminal 20 was outside a service area therefor, the 
operator of the mobile terminal can receive incoming call 
notification immediately after the terminal 20 returns to the 
service area. 

Next, a third embodiment of the present invention will be 
described. The third embodiment basically has the same 
construction as that of the first embodiment. Therefore, 
components corresponding to those of the first embodiment 
are indicated by identical reference numerals, and detailed 
description thereof will be omitted. 
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FIG. 13 shows the internal construction of a private 
branch exchange 10 according to the third embodiment. The 
third embodiment is distinguished from the above embodi- 
ments in that a control apparatus 11 is provided with a 

5 pseudo incoming call receipt time control section H/i and 
further, a storage apparatxis 12 is provided with an incoming 
call receipt time storage table 12c. When the exchange 10 
receives a call directed to a mobile terminal in a call-not- 
acceptable state, the pseudo incoming call receipt lime 
control section llh obtains the call receipt time from a clock 
50 to store the same in the incoming call receipt time storage 
table 12c. The section llh also performs an operation for 
reading out the receipt time from the table 12c. 

FIG, 14 shows an example of contents stored in the 
incoming call receipt time storage table 12c. In the illus- 
trated example, three incoming call receipt times are stored 
in a circulating maimer for each mobile terminal (the num- 
ber of records provided for each mobile terminal in the table 
held by the exchange is equal to the maximuin number of 
records of a corresponding table provided in the mobile 
terminal). This storage processing is carried out while cor- 
relating the stored time information to the incoming call 
information item stored in the incoming call information 
storage table 12fr. 

According to the third embodiment, a sequence of opera- 
tions different from a corresponding one of the first embodi- 
ment shown in FIG. 10 is carried out. 

FIG. 15 shows the sequence of processing operations for 
calling back to a call originator, according to the third 

3Q embodiment. When notified that an incoming call was 
received during communication with another party, the 
operator of the mobile terminal 20 depresses a search button 
provided on the terminal 20, whereby the call originator's 
subscriber number stored in a memory of the terminal 20 is 

35 displayed on a display of the terminal 20. Farther, by 
depressing a call button, incoming call information (* 2000) 
stored in the memory is inserted into a caU setup message 
and sent to the private branch exchange 10 (S61). 

An outgoing call control section 11/ of the private branch 

40 exchange 10 extracts the incoming call information (* 2000) 
from the call setup message sent from the mobile terminal 20 
and check whether or not the incoming call information has 
a pseudo incoming call mark added thereto (S62). If the 
incoming call information has the pseudo incoming call 

45 mark added thereto, the section 11/ notifies the mobile 
terminal 20 of call setup acceptance (CALL PROC) and 
carries out a sequence of operations for call setup processing 
(S63, 864). 

Then, the outgoing call control section 11/ of the private 

50 branch exchange 10 causes the pseudo incoming'caU receipt 
time control section llh to operate (S65). The section llh 
searches the incoming call receipt time storage table 12c to 
read out an incoming call receipt time associated with the 
mobile terminal 20 and correlated to the incoming call 

ss information, and informs the terminal 20 of the incoming 
call receipt time by voice transmission (866). Thus, the 
operator of the mobile terminal 20 can get voice information 
of the incoming call receipt time corresponding to the 
incoming call information (* 2000) transmitted to the 

60 exchange 10 when the call button was depressed. 

Thereafter, the outgoing call control section 11/ removes 
the pseudo incoming call mark from the incoming call 
information ( * 2000), and then dials the call originator's 
subscriber number (2000) (867, S68), thereby enabling 

65 communication between the mobile terminal 20 and the 
multi-function telephone set (call originator's terminal) 41 
having the call originator's subscriber number (2000) 
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Although in the above first to third embodiments, descrip- 
tion is made of incoming call notification concerning an 
incoming call directed to a mobile terminal, the present 
invention can also be applied to a case in which a call is 
directed to a fixed terminal. 5 

Further, although in each of the above embodiments, the 
incoming call notification apparatus according to the present 
invention is provided in the private branch exchange 10, this 
is not limitative, but it can be provided in a typical exchange, 
as wll. 

As described above, according to the present invention, an 
exchange stores information of a call received when a called 
terminal is incapable of accepting a call, and sends the 
information to the terminal when the terminal has become 
capable of accepting a call. Therefore, even when a call is 
sent to the terminal in a call-nol-acceptable state, the opera- 
tor of the terminal can get informed of the call originator 
afterward. 

Further, the incoming call notification apparatus of the 
present invention enables notification of call receipt without 
changing the construction of each terminal. That is, it is 
simply required to modify an exchange, to utilize the appa- 
ratus according to the invention, sot that it is easy to provide 
incoming call notification service realized by the present 
invention. 

25 

Moreover, the apparatus of the invention can be provided 
not only in a private branch exchange but also in an 
exchange for use in a public communication network. 

Still further, the operator of a called terminal is notified of 
an incoming call received in the call-not-acceptable state 
when the terminal becomes capable of accepting a call and 
at the same time the call originator's subscriber number is 
displayed on the display of the terminal, whereupon the 
operator can immediately call back to the call originator 
simply by depressing the call button of the terminal. 

The foregoing is considered as illustrative only of the 
principles of the present invention. Further, since numerous 
modifications and changes will readily occur to those skilled 
in the art, it is not desired to limit the invention to the exact 
construction and applications shown and described, and ^ 
accordingly, all suitable modifications and equivalents may 
be resorted to, falling within the scope of the invention in the 
appended claims and their equivalents. 

What is claimed is: 

1. An incoming call notification apparatus for use in a 45 
telephone system, comprising: 

incoming call information storage means for storing 
incoming call information of an incoming call received 
when a called terminal is in a call-not-acceptable state, 
the incoming call information serving to notify the 50 
called terminal of a receipt of the incoming call which 
could not reach the called terminal; 

call setup message transmission means for reading out 
said incoming call information stored in said incoming 
call information storage means, producing a call setup S5 
message containing said incoming call information 
read out, and transmitting said call setup message in the 
sequence of an incoming call process to said called 
terminal in response to said called terminal changing 
from said call-not-acceptable state to a call-acceptable 60 
state; and 

disconnect means for carrying out incoming call infor- 
mation abortion processing after execution of calling 
without a call establishment to leave said incoming call 
information in a memory of said called terminal. 65 

2. An incoming call notification apparatus according to 
claim 1, wherein said call-not-acceptable state of said called 



terminal is a state in which said terminal is in use, in a 
power-off state, or out of a service area therefor. 

3. An incoming call notification apparatus according to 
claim 1, wherein said incoming call information contains at 
least a call originator's subscriber ntmiber. 

4. A incoming call notification apparatus according to 
claim 1, wherein said call setup message transmission means 
produces said call setup message in a manner such that said 
message contains a signal for inhibiting a means for noti- 
fying a terminal operator of receipt of an incoming call from 
operating in response to said call setup message. 

5. An incoming call notification apparatus according to 
claim 1, wherein said call setup message transmission means 
produces said call setup message in a manner such that said 
message contains a signal for causing a means for notifying 
a terminal operator of receipt of an incoming call to operate 
in response to said call setup message, and 

said disconnect means carries out said incoming call 
abortion processing when a predetermined time period 
has elapsed after execution of said calling. 

6. An incoming call notification apparatus according to 
claim 1, wherein said telephone system is a mobile tele- 
phone system. 

7. An incoming call notification apparatus according to 
claim 1, wherein said call setup message transmission means 
further includes addition means for adding a pseudo incom- 
ing call mark indicative of falseness of a pseudo incoming 
call to said incoming call information read out from said 
incoming call information storage means and then producing 
said call setup message, and 

the incoming call notification apparatus further including 
call transmission means for removing said pseudo 
incoming call mark added to said incoming call infor- 
mation and then executing call transmission processing 
when an outgoing call is transmitted from said called 
terminal based on said incoming call information. 

8. incoming call notification apparatus according to claim 
1, further including: 

incoming call receipt time storage means for storing call 
receipt date and time while correlating said call receipt 
date and time to said incoming call information of said 
incoming call when said incoming information storage 
means stores said incoming call information, and 

time notification means for reading out said call receipt 
date and time corresponding to said incoming call 
information from said incoming call rece^jt time stor- 
age means and notifying an operator of a called termi- 
nal of said call receipt date and time, when an outgoing 
caU is trananitted from said called terminal based on 
said incoming call information. 

9. A method of providing incoming call information to a 
called terminal in a telephone system, the incoming call 
information including information that an incoming call was 
received while the called terminal was in a call-not- 
acceptable state, the method of providing incoming infor- 
mation comprising the steps of: 

storing the incoming call information of the incoming call 
received when the called terminal is in the call-not- 
acceptable state, the incoming call information serving 
to notify the called terminal of a receipt of the incoming 
call which could not reach the called terminal; 

reading out the stored incoming call information; 

producing a call setup message containing the read out 
incoming call information; 

transmitting the call setup message in the sequence of an 
incoming call process to the called terminal in response 
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to the called terminal changiog from the call-not- 
acceptable state to a call-acceptable state; and 

executing abortion processing of the incoming call infor- 
mation after the transmitting step without a call estab- 
lishment to leave said incoming call information in a ^ 
memory of said called terminal. 

10. The method of claim 9, wherein the call-not- 
acceptable state of the called terminal is a state in which the 
terminal is in use, in a power-off state, or out of a service 
area therefor 10 

11. The method of claim 9, wherein the incoming call 
information contains at least a call originator's subscriber 
number. 

12. The method of claim 9, wherein the producing step 
further includes producing the call setup message in a 
manner such that the message contains a signal for inhibiting 
the notification of a terminal operator of receipt of an 
incoming call in response to the call setup message. 

13. The method of claim 9, where in the producing step 
further includes producing the call setup message in a 20 
manner such that the message contains a signal for notifying 

a terminal operator of receipt of an incoming call in response 

to said call setup message, and 

the executing abortion processing step further includes 
executing the incoming call information abortion pro- 
cessing when a predetermined time period has elapsed 
after the transmitting step. 
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14. The method of claim 9, wherein said telephone system 
is a mobile telephone system. 

15. The method of claim 9, further including the steps of: 

adding a pseudo incoming call mark indicative of false- 
ness of a pseudo incoming call, to the read out incom- 
ing call information and then producing said call setup 
message, and 

removing the pseudo incoming call mark added to the 
incoming call information and then executing call 
transmission processing when an outgoing call is trans- 
mitted from the called terminal based on the incoming 
call information. 

16. The method of claim 9, further including the steps of: 

storing call receipt date and time while correlating the call 
receipt date and time lo the inconiing call information 
of the incoming call when the incoming call informa- 
tion is being stored, and 

reading out the call receipt date and time corresponding to 
the incoming call information and notifying an operator 
of a called terminal of the call receipt date and time 
when an outgoing call is transmitted from the called 
terminal based on the incoming call information. 

* ^ * * ^ 
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